INTRODUCTION
Within tens of thousa nds of years (Sprain et a l., 2015) of the dinosaur extinction at the Cretaceous-P a l e o g e n e ( K -P g ) b o u n d a r y, m a ny ne w m a m m a l ia n spe cie s, particularly amongst the eutherians and, more specifically, the archaic ungulates (conventionally known as 'condylarths'), appeared and dispersed across North America. This interval represents the early part of the Puercan North American Land Mammal Age (NALMA), which spans approximately the first one million years of Paleogene time, beginning with the appearance of the crown placental Protungulatum donnae and ending with the appearance of t he peript ych id 'c ondyla r t h ' Periptychus. The Puercan NALMA is subdivided into three interval zones (Pu1, Pu2, and Pu3), representing early, middle, and late Puercan time, respectively (Lofgren et al., 2004, and references therein) .
Research that began decades ago in the Denver Basin described a diverse Puercan fauna (Middleton, 1983; Dewar, 1996; Eberle, 2003; Middleton and Dewar, 2004) , but many would agree that the best known Denver Basin Puercan fauna-the Littleton fauna-probably represents an assemblage from the late earlyPuercan (late Pu1). With more than 20 mammalian species represented-13 of which were new taxa (Middleton and Dewar, 2004) -the Littleton fauna is unusually diverse for an early Puercan fauna, leading Middleton (1983) and subsequent authors to conclude that it is probably temporally intermediate between Pu1 and Pu2 faunas (Dewar, 1996; Eberle, 2003; Middleton and Dewar, 2004) . Farther south, near the city of Colorado Springs, Colorado, a younger fauna containing at least 12 mammalian taxa and tentatively correlated with Pu2 is found at Corral Bluffs (Eberle, 2003; see Fig. 1 in present paper for location). Specifically, the occurrence of the archaic ungulates Loxolophus faulkneri, Conacodon entoconus, and C. delphae indicates a Pu2 age, but the absence of Taeniolabis taoensis, whose first appearance defines the onset of Pu3 , precludes identification of an overlying Pu3 at Corral Bluffs (Eberle, 2003) .
In summer 2014, renewed field research in the eastern Denver Basin resulted in the recovery of a Puercan assemblage at DMNH loc. 2560 ( Fig. 1) , which, based upon its faunal composition, low diversity, and close stratigraphic distance (~9 m) above the K-Pg boundary, probably represents a mammalian fauna that is older than the Littleton fauna. Below, we describe isolated teeth that represent at least nine mammalian species in four families (Neoplagiaulacidae, Didelphidae, Arctocyonidae, and Periptychidae). The assemblage from DMNH loc. 2560 is most similar to early Puercan faunas in Wyoming, and it extends the geographic range of multiple species south from this state.
GEOLOGIC SETTING
The Denver Basin is located on the eastern side of the Rocky Mountains and covers an area extending from Boulder in the north to Colorado Springs in the south and as far east as Limon, Colorado (Fig. 1) . The basin is asymmetrical in structure and contains Late Cretaceous and early Paleogene sediments deposited from the erosion of the Rocky Mountain Front Range during the Laramide Orogeny (Raynolds, 2002) . The beds are steeply dipping along the western edge, but flatten out to the east.
The Denver Formation, named for the city of Denver as its "beds form the surface of the city" (Cross, 1888, p. 119) , unconformably overlies the Upper Cretaceous Laramie Formation (Soister, 1978a (Soister, , 1978b Raynolds, 2002) . The Denver Formation has an estimated thickness of 460 m (Soister, 1978a (Soister, , 1978b . Typical exposures consist of easily eroded mudstone (ranging from a dusky yellow to medium light gray in color), siltstone, and fine-grained sandstone (Dewar, 1996) . Carbonaceous shales and lignites are common within the formation. Raynolds (2002) placed the Denver Formation into the earlier of two distinct pulses of synorogenic sedimentation associated with the Laramide Orogeny that he termed the D1 and D2 sequences. The Denver Formation is contained within the older D1 sequence. For details of the stratigraphy and sedimentology of the D1 sequence, readers are referred to Raynolds (2002) . Most of the fossils described below are from DMNH loc. 2560 ( Fig. 1) , located approximately 40 miles southeast of Denver and 12 miles south of Strasburg, on land owned and managed by the Plains Conservation Center (PCC). In the PCC, there are exposures of the Denver Formation in three natural drainage tributaries of West Bijou Creek, so the area has been called the West Bijou site (Barclay et al., 2003) . For this study, several known localities were prospected, but only DMNH loc. 2560 (coined Gars Galore for the abundance of gar scales found at the locality) proved to be productive for fossil mammals. DMNH loc. 2560 is located in a natural drainage approximately nine meters stratigraphically above the K-Pg boundary and approximately three meters below DMNH loc. 2557 (see Fig. 1 for map location; see Fig. 2 for stratigraphic section). This is the locality from which Protungulatum donnae was first recovered in the Denver Basin (Eberle, 2003) . Lofgren et al. (2004) defined onset of the Puercan NALMA by the first appearance of the genus Protungulatum. More recently, Archibald et al. (2011) named a new species of Protungulatum-P. coombsi-for a single premolar found at a latest Cretaceous locality in the Hell Creek Formation, Carter County, Montana. As a result, the beginning of the Puercan NALMA can no longer be identified simply by the first appearance of the genus Protungulatum. The first appearance of the species P. donnae, however, can be used to define onset of the Puercan NALMA (Cifelli et al., 2004) .
Strata of the Denver Formation in vicinity of DMNH loc. 2560 consist of mudstone, siltstone, very fine-to very coarse-grained sandstone, and lignite ( Fig. 2) , representing depositional environments of channels and flood plains (Barclay and Johnson, 2004) . The K-Pg boundary has been constrained by palynology, vertebrate biostratigraphy, plant megafloral biostratigraphy, and radiometric ages of volcanic ashes, as well as the occurrence of shocked quartz and an iridium anomaly, which are used to define the K-Pg boundary in sections worldwide (Barclay et al., 2003, and references therein) .
T he deposit ion of sed i ment s a nd a s sociated microvertebrate materials at DMNH loc. 2560 are represented by two episodes of downcutting f luvial activity, each consisting of a >1 m-thick package of fine-to medium-grained sand and silt. The sharply defined base of each package is inferred to be moderately erosional, with each horizon containing abundant rounded claypebble clasts (1-5 cm in diameter) and wood debris typical of microvertebrate-bearing channel accumulations. All recovered vertebrate fossils consisted of disarticulated and disassociated hard parts (e.g., teeth, ganoid scales, vertebrae), predominantly ranging between 0.5 mm and 5 mm in size, with larger elements and scales up to 1 cm. The absence of articulation/association or significant wear of vertebrate material in a channel-hosted accumulation suggests a model of deposition similar to those in other non-marine Figure 1 . Map of Denver Basin modified from Eberle (2003) , showing general location of sites discussed in the text. DMNH loc. 2560 and South Table Mountain (in bold) are localities from which the fossil mammals described in the text were recovered. systems (Rogers and Brady, 2010) , with local reworking and redeposition of fossiliferous low-energy sediments into a fluvial system. Thus, many of the vertebrate fossils here likely accumulated originally in a low-energy aquatic setting before rapid winnowing and deposition in a small fluvial system with minimal transport.
Additionally, we describe a single fossil mammal that was found in 2003 by a father and son while hiking on Jefferson County Open Space on the southeastern side of South Table Mountain near Golden, Colorado. While it seems probable that this fossil came from the vicinity of DMNH loc. 2387 (= UCM loc. 77283 [ Fig. 1]) , the locality that has historically yielded the most Puercan mammal specimens from South Table Mountain (Eberle, 2003 , and references therein), the collectors provided no specific coordinates, and, consequently, the site was given a different locality number-DMNH loc. 2814. Roland Brown (U.S. Geological Survey) first discovered Puercan mammals at South Table Mountain in 1939 and 1940 (Gazin, 1941) . In the late 1990s through 2000s, several more specimens were recovered from DMNH loc. 2387, which doubled the known mammalian diversity of Puercan mammals at South Table Mountain (Eberle, 2003) . The position of the K-Pg boundary at the mountain is bracketed by palynology to within an interval of approximately 16 ft (4.9 m) (Kauffman et al., 1990; Nichols and Fleming, 2002) . DMNH loc. 2387 is approximately 59 ft (18 m) stratigraphically above the KPg boundary (Eberle, 2003) .
The fossil mammalian localities are complemented by a rich megafloral record from the Denver Formation. While the formation contains abundant fossil plants, the record is primarily Paleocene in age. Johnson et al. (2003) divided the Denver Formation megafloras into four stratigraphic and geographic associations. The Late Cretaceous portion of the formation consists of a single association of relatively high diversity that occurs throughout the Denver Basin. The Paleocene portion of the formation consists of three distinct megafloral associations, occurring in the eastern, central, and western regions of the Basin, respectively. The work to date on the megafloras stratigraphically closest to the K-Pg boundary (e.g., Nichols and Fleming, 2002; Barclay et al., 2003; Ellis et al., 2003; Johnson et al., 2003) has confirmed the pattern of plant response to the K-Pg boundary in the Western Interior of North America, which indicates that Cretaceous megafloras were diverse and heterogeneous and had few taxa in common with the Paleocene megaf loras, which were depauperate and homogenous (Johnson, 2002) .
The West Bijou site geographically falls within the low-diversity Early Paleocene megafloral association in the eastern reaches of the Denver Basin. Johnson et al. (2003) further divided this association into three vegetation types. These are (1) a fluvial and lacustrine flora dominated by angiosperms; (2) a swamp flora dominated by taxodiaceous conifers; and (3) a swamp flora dominated by palms and sycamores. The West Bijou site consists primarily of fluvial and lacustrine megafloras, with occasional taxodiaceous swamp megafloras (Barclay et al., 2003) . The mammalian teeth and tooth fragments described below were identified via comparison with Puercan mammal specimens and casts from the DMNS, UCM, University of Wyoming Geological Museum (UW), New Mexico Museum of Natural History & Science (NMMNH), and University of California Museum of Paleontology (UCMP).
MATERIALS AND METHODS

Fieldwork
Specimens were measured using an Ehrenreich PhotoOptical Industries Inc. Shopscope on loan from Jason Lillegraven (University of Wyoming Department of Geology and Geophysics), and measurements were taken following Novacek and Clemens (1977) , Archibald (1982) , and Eberle and Lillegraven (1998b) . Multituberculate taxonomy follows Weil and Krause (2008) , and their cusp terminology follows Barclay et al. (2003) . Section is IM1426 in Miller's 2015 field notebook. UTM coordinates for base of section are 13 S 559620 mE, 4380269 mN; reference datum is North American Datum 83. DMNH loc. 2560 yielded the majority of mammalian fossils described in the text and on the tables; DMNH loc. 2557 yielded a dentary of Protungulatum donnae (see Eberle, 2003) . Middleton (1983) ; metatherian mammals follow Marshall (1987) ; and eutherian mammals follow Van Valen (1966) .
Specimens are housed in the DMNS Vertebrate Paleontology Collection (EPV). They, in turn, were lent to the UCM for this study. Fossils of non-mammalian vertebrates, including bones of crocodylians and turtles, along with abundant gar scales, also were recovered from DMNH loc. 2560, and they are available for future studies. Clemens (1963) , Archibald (1982) , and, more recently, Smith and Wilson (2015) noted that when dealing with isolated teeth, size is the best means of differentiating Mesodma hensleighi from other species of Mesodma. We, therefore, refer the DMNH specimens to M. hensleighi based on their small size. Measurements are in Table 1 .
ABBREVIATIONS
Mesodma formosa Marsh, 1889
Tables 2 and 3 Description and Discussion: We assign several DMNH specimens to M. formosa based on their small size and similar morphology to molars of M. formosa described and measured by Clemens (1963) and Archibald (1982, appendix 2) . Specifically, the DMNH specimens are slightly larger than teeth of M. hensleighi (the smallest species of Mesodma), and they are smaller than those of M. ambigua and M. thompsoni reported by Archibald (1982) and Jepsen (1940) . As noted by Clemens (1963) for some M2s of Mesodma from the Lance Formation, the external cusp in some of the DMNH M2s is a ridge, rather than a conical cusp. Measurements and cusp formulae of teeth referred to M. formosa are given in Tables 2  and 3 . Archibald (1982) . They compare closely in morphology with the two University of Wyoming specimens of M. ambigua (UW 26019; UW 26024) described by Eberle and Lillegraven (1998a) . However, the mean length of the two UW P4s is 3.33 mm (Eberle and Lillegraven, 1998a, Clemens (1963) . Further, in a recent morphometric analysis of p4s of Mesodma from Montana, Smith and Wilson (2015) concluded that p4s of M. thompsoni and M. garfieldensis could not be differentiated on size or shape. Whereas, we identified teeth described above that were larger than both of these species to M. ambigua, several DMNH specimens fall within the size ranges of all three of these species and, consequently, are identified only as Mesodma sp. indet. The DMNH p4s referred to Mesodma sp. indet. are similar in profile and fall within the size ranges of M. ambigua, M. thompsoni, and M. garfieldensis described and measured by Clemens (1963) , Novacek and Clemens (1977) , and Archibald (1982) .
We refer six M1s to Mesodma sp. indet. All are larger than M1s of M. hensleighi and M. formosa. The DMNH M1s have a mean length of 3.42 mm and mean width of 1.23 mm, which fall within the length and width ranges of both M. thompsoni and M. garfieldensis measured by Archibald (1982) . While the upper dentition of M. ambigua has not been described, Lillegraven and Eberle (1999) referred an M1 (UW 26007) from the Hanna Basin to M. ambigua based upon its large size. Measuring 3.77 mm in length and 1.82 mm in width, UW 26007 is noticeably larger than the DMNH M1s referred here to Mesodma sp. indet. M2s of Mesodma are morphologically undiagnostic, and, in prior studies, size has been used to differentiate among species (e.g., Clemens, 1963; Lillegraven and Eberle, 1999) . The size range of the DMNH M2s falls within the ranges of M. garfieldensis and M. thompsoni, and several of the M2s are morphologically similar to those of Mesodma sp. described by Clemens (1963) , which have a cusp formula of 1:2 to 4:2 to 4.
Neoplagiaulacidae gen. and sp. indet. Description and Discussion: Several DMNH specimens are referred to Neoplagiaulacidae gen. and sp. indet. Many are isolated anterior upper premolars, which are taxonomically undiagnostic (Clemens, 1963; Lillegraven and Eberle, 1999 Archibald (1982) , and the lingual row of cusps is ridge-like with two indistinct cusps. On DMNH EPV.69046, the lingual row is less than 50% the length of the M1, as is characteristic of M1s of Cimexomys (Archibald, 1982; Montellano, 1992) . Further, DMNH EPV.69046 is morphologically quite comparable to UCMP 51886, an M1 from the Lance Formation of Wyoming that was identified as ?Mesodma sp. by Clemens (1963, fig. 18 ), but which was subsequently referred to Cimexomys minor by Sloan and Van Valen (1965) . DMNH EPV.69046 is 2.16 mm long and 1.35 mm wide, which is slightly shorter than, but within the width range of, M1s of C. minor measured by Archibald (1982, table 15) . Consequently, we refer DMNH EPV.69046 to Cimexomys minor, which is known elsewhere from both Lancian and early Puercan localities (Weil and Krause, 2008 Archibald (1982) , but that have since been placed in Thylacodon montanensis by Williamson et al. (2012) . While Clemens (1966) , Archibald (1982) , and many subsequent authors considered Thylacodon a junior synonym of Peradectes, a recent phylogenetic analysis by Williamson et al. (2012) does not support the synonymy of these two genera. We follow these authors' conclusions and refer the DMNH specimens to Thylacodon. The DMNH specimens are briefly described below. DMNH EPV.69026 (Fig. 3B) , an LM3 with a deep ectoflexus, looks very similar to UCMP 117770, an LM3 of T. montanensis (= Peradectes cf. P. pusillus) described and illustrated by Archibald (1982, fig. 42 ). Like UCMP 117770 and other M3s of this species described by Archibald (1982) , the metacone is slightly taller than the paracone, the para-and metaconules are subequal, and the stylar cusp B is the largest and tallest stylar cusp. Stylar cusp A is the second largest stylar cusp on DMNH EPV.69026, and it occurs labial to the anterior cingulum. Save for a barely evident swelling along the stylar margin in the region of the ectoflexus, DMNH EPV.69026 lacks a distinct stylar cusp C, unlike M3s of T. pusillus, which always have one (Williamson et al., 2012) . DMNH EPV.69026 bears two tiny cusps in the stylar cusp D position; no stylar cusp E is evident. Additionally, DMNH EPV.69026 lacks a ridge extending between the metacone and the ectoflexus, as in T. montanensis (see Williamson et al., 2012) . Estimates of length and width of DMNH EPV.69026 are, respectively, 2.05 and 2.54 mm. Williamson et al. (2012) , however, noted that teeth of T. montanensis have a smaller average size. All of the DMNH lower molars are slightly smaller than lower molars of T. pusillus measured by Williamson et al. (2012, table 1 ), which supports their referral to T. montanensis. Importantly, the cristid obliqua on the DMNH specimens intersects the posterior wall of the trigonid labial to the protocristid notch, and the entoconid is taller than the hypoconulid, both characters that are included in the diagnosis of Thylacodon (see Williamson et al., 2012) . Measurements of lower molars are in Table 8 . Archibald (1982) . Measurements of DMNH EPV.68181 and DMNH EPV.69000 are in Table 9. DMNH EPV.68192, an Lm1, is morphologically very similar to m1s of P. donnae from northeast Montana (e.g., UCMP 132499 and UCMP 132595), and it is nearly the same size as an m1 of P. donnae from the Hanna Basin (see Eberle and Lillegraven, 1998b, given by Lofgren (1995, table 41) , and it differs in having a relatively wider talonid, which was also noted for an m1 of P. donnae from the Ferris Formation (UW 26268; Eberle and Lillegraven, 1998b) . As is characteristic of molars of P. donnae, DMNH EPV.68192 is larger than m1s of Oxyprimus erikseni and O. galadrielae. DMNH EPV.68192 has a lingually placed paraconid, unlike Mimatuta, whose paraconid is labially shifted and more medial in placement (Archibald, 1982; Lofgren, 1995) . A narrow anterior cingulid occurs below the paraconid. The length, trigonid width, and talonid width of DMNH EPV.68192 are, respectively, 4.01, 2.80, and 2.96 mm.
Infraclass Eutheria Gill
The teeth described above represent the second documented occurrence of Protungulatum donnae in the Denver Formation. The first occurrence was DMNH EPV.44371, a lower jaw from nearby locality DMNH loc. 2557 (coined Nicole's Mammal Jaw; Eberle, 2003) , which is approximately three meters above DMNH loc. 2560.
Oxyprimus Van Valen, 1978
Oxyprimus sp. Figure 3F ; Table 10 Referred Specimens: DMNH EPV.68168, R M1; DMNH EPV.68180, Rm2; DMNH EPV.68184, a nearly complete Rm3; and DMNH EPV.69017, Lm2.
Locality: DMNH loc. 2560, Denver Formation, Denver Basin, Colorado (early Puercan).
Description and Discussion: DMNH EPV.68168, a worn RM1, has a well-developed stylar shelf, although the para-and metastylar lobes are smaller than those observed on upper molars of Protungulatum donnae. The hypocone is worn, but still distinct. A barely visible posterior cingulum extends from the hypocone toward the labial margin of the tooth, while the tooth bears a well-developed anterior cingulum. Estimates of length and width of DMNH EPV.68168 are, respectively, 3.05 and 3.21 mm. Lofgren (1995) concluded that the upper molars of Oxyprimus galadrielae and O. erikseni are morphologically indistinguishable and that neither species could be determined on a single isolated upper molar, a conclusion shared by Eberle and Lillegraven (1998b) for upper molars of Oxyprimus from south-central Wyoming's Hanna Basin. DMNH EPV.68168 falls within the size range of both species, and without other associated teeth, we identify this specimen only as Oxyprimus sp. DMNH EPV.69017 (Fig. 3F) , an Lm2, has cusps that are inflated slightly, but not as inflated as Protungulatum donnae. The metaconid on DMNH EPV.69017 is elongate and the paraconid is lingual in position. Additionally, the tooth has an open talonid basin. DMNH EPV.68184, a nearly complete Rm3, also has slightly inflated cusps. Though still lingual of the midline, the paraconid is not as lingual as on DMNH EPV.69017. Unfortunately, the talonid of DMNH EPV.68184 is incomplete, precluding accurate measurements. Archibald (1982) noted that while lower molars of Oxyprimus and Protungulatum are similar in morphology, Oxyprimus tends to be less bulbous and smaller in size. This is observed in the DMNH specimens. Measurements of lower teeth are in Table 10 . Lofgren (1995) noted that there were minor differences between the lower molars of O. galadrielae and O. erikseni. Specifically, lower molars of O. erikseni have slightly narrower talonids, and p4s and m1s of this species are similar in length, while in O. galadrielae, the m1s are noticeably longer than the p4s (Lofgren, 1995) . Because the DMNH specimens are isolated molars, however, we are unable to differentiate between the species.
Baioconodon Gazin, 1941
Baioconodon nordicus (Jepsen, 1930) Figure 4A
Loxolophus nordicus Jepsen, 1930, p. 501-502 Lofgren (1995, table 50) . When compared with B. nordicus from the Mantua Lentil local fauna in northwest Wyoming's Bighorn Basin (casts of PU 14475 and PU 16720 [Princeton University]), DMNH EPV.68189 is morphologically very similar to m1s on these dentaries, bearing a large metaconid and paraconid whose apex is slightly lingual to the midline of the tooth. The talonid basin appears to be closed on DMNH EPV.68189, the hypoconid is the largest cusp on the talonid, and the ento-and hypoconulids are similar in size and closer to one another than the hypoconulid is to the hypoconid, a characteristic of m1s of B. nordicus from the Mantua Lentil local fauna. The estimated length of DMNH EPV.68189 is 5.03 mm.
While other species of Baioconodon, including B. denverensis and B. jeffersonensis, have been described from the Denver Formation (Middleton, 1983; Eberle, 2003) , DMNH EPV.68189 represents the first known occurrence of B. nordicus in the Denver Basin, and it extends the geographic range of the species southward from Wyoming. Based on morphologic similarity, Middleton (1983) proposed synonymy of Ragnarok and Baioconodon, which was subsequently accepted by many authors (e.g., Van Valen, 1978; Sloan et al., 1986; Archibald and Lofgren, 1990; Hunter et al., 1997; Eberle and Lillegraven, 1998b) .
Family Periptychidae Cope, 1882d
Maiorana Van Valen, 1978 Maiorana sp.
Figure 4B
Referred Specimen: DMNH EPV.68163, Lm2. Locality: DMNH loc. 2560, Denver Formation, Denver Basin, Colorado (early Puercan).
Description and Discussion: DMNH EPV.68163, an Lm2, is referred to Maiorana based upon its morphological similarity to Maiorana noctiluca (PU 41528, PU 41529). Although similar in size and trigonid morphology to lower molars of Mimatuta, Maiorana can be distinguished by multiple characters of its talonid. Specifically, Eberle and Lillegraven (1998b) noted that the trigonid on molars of Maiorana is relatively narrower than that of Mimatuta, wherein the trigonid of m2 is wider than the talonid. Further, these authors noted that the talonid notch on molars of Maiorana is closed by an anterolabially projecting entocristid, the entoconid is located opposite or slightly anterior in position to the hypoconid, and the talonid cusps are nearly equidistant. DMNH EPV.68163 is similar in size to m2s of M. noctiluca, with which it was compared (PU 41528, 41529), the talonid is wider than the trigonid, the entoconid is opposite the hypoconid, and the talonid basin is closed by an entocristid. Additionally, DMNH EPV.68163 bears a large entoconid that is slightly taller than the hypoconid, a characteristic of Maiorana, though contrasting lower molars of Mimatuta that have a small entoconid (Van Valen, 1978) that is shorter than the hypoconid (J. J. Eberle, personal observation, 2016) . DMNH EPV.68163 differs from m2s of Maiorana noctiluca in that the hypoconulid is closer to the entoconid than to the hypoconid, which also occurs in Mimatuta. The m2 is not yet known for Maiorana ferrisensis; however, its m1 differs from Maiorana noctiluca in possessing a weak, discontinuous labial cingulid that occurs on the trigonid, but not around the talonid (Eberle and Lillegraven, 1998b) . DMNH EPV.68163 shows similar cingulid development to M. ferrisensis. Estimates of length, trigonid width, and talonid width of DMNH EPV.68163 are, respectively, 4.03, 2.43, and 3.02 mm. While DMNH EPV.68163 shares characters with both Maiorana and Mimatuta, its talonid morphology is more similar to the former, and, consequently, we identify it as Maiorana. However, given the differences between M. noctiluca and DMNH EPV.68163-and the fact that m2 of M. ferrisensis
is not yet known-we hesitate to assign the DMNH specimen to a known species of Maiorana until more fossils are discovered.
DMNH EPV.68163 represents the f irst known occurrence of Maiorana in the Denver Basin. It is the southernmost reported occurrence for the genus, extended south from Wyoming's Hanna Basin.
Ampliconus Middleton, 1983
Ampliconus browni Middleton, 1983 Figure 4C-F; Tables 11 and 12 Holotype: UCM 34163, a partial skull containing roots of left canine and LP1, incomplete LP2, LP3-4 incomplete left M1, LM2-3, roots of right canine and RP1, RP2-4, and M1-3.
Type Locality: Alexander locality, UCM loc. 77267, Denver Formation, Denver Basin, Colorado (early Puercan).
Referred Specimens: DMNH EPV.48162, left and right dentaries with Lc, Lp1 root, Lp2, p3 root, Lp4-m3, roots of Rc and p1, Rp2-4, Rm1 and m3 roots, and complete Rm2; maxillary fragment with LP3-M2 and partial M3; RP4 and bone fragments.
Locality: DMNH loc. 2814, Denver Formation, Denver Basin, Colorado (early Puercan).
Known Distribution: Denver Formation, Denver Basin, Colorado (early Puercan); and tentatively from Ferris Formation, Hanna Basin, Wyoming (middle Puercan).
Description and Discussion: DMNH EPV.48162, which comprises parts of the left and right maxillaries as well as both dentaries, is comparable in size and morphology to the holotype (UCM 34163; a maxilla) and the most complete dentaries (UCM 34635, 34637) of Ampliconus browni described by Middleton (1983) from UCM loc. 77267 (Alexander locality [ Fig. 1]) . The dentition of Ampliconus has Middleton (1983) and Eberle and Lillegraven (1998b) , and, consequently, only brief remarks are made below.
Upper Dentition
DMNH EPV.48162 preserves a left maxilla with P3-M3 and a right P4. As noted by Middleton (1983) as well as Eberle and Lillegraven (1998b) for Ampliconus, the upper premolars and molars of DMNH EPV.48162 look similar to species of Mimatuta, but are larger and more inflated than the latter.
On DMNH EPV.48162, the P3 is triangular in outline, smaller, and transversely narrower than P4, and it comprises a large central cusp (paracone) with a minute protocone. In contrast, P4 bears a large protocone, and the transverse width is greater than the length. Both P3 and P4 are triple-rooted, and there is no trace of a metacone. Unlike the P4s on the holotype of A. browni (UCM 34163), which has narrow lingual cingula, the P4s on DMNH EPV.48162 lack them altogether. DMNH EPV.48162 bears a nearly complete M1 (missing the protocone and hypocone apices), but the lingual halves of M2-M3 have been sheared off. Nevertheless, the preserved morphology is comparable to molars of A. browni. However, while having a wide stylar cingulum like A. browni, the para-and metastylar lobes on the molars of DMNH EPV.48162 are smaller and less inflated than those on the holotype (UCM 34163).
Lower Dentition
DMNH EPV.48162 includes associated fragments of the left dentary, specifically a canine, p1 root, p2, p3 root, and p4-m3 in an intact portion of the dentary (Fig. 4D-E) , as well as pieces of the right dentary including the root of the canine and p1, p2-p4, roots of m1 and m3, and a complete m2 (Fig. 4F) . The dentary fragments of DMNH EPV.48162 were compared to the most complete dentaries of A. browni (UCM 34637, 34637) , and they are quite comparable in size and morphology, although the teeth are more worn than the UCM specimens.
The canine on DMNH EPV.48162 is small (no taller than p2), pointed, and bears a vertical wear facet along its posterior margin. As noted by Middleton (1983) for A. browni, the lower premolars increase in size posteriorly. While the crowns of the p1s are not preserved on DMNH EPV.48162, the p1s were single-rooted. In contrast, p2-p4 are double-rooted. As in A. browni, the p2s on DMNH EPV.48162 bear a large central cusp with a small heel and posterior cusp. However, unlike A. browni p2s, which has a weak anterior ridge and slight swelling on the anterior margin (Middleton, 1983; J. J. Eberle, personal observation, 2016) , the p2s on DMNH EPV.48162 have a smooth anterior face, with no ridge and no anterior swelling. The p3 on DMNH EPV.48162 is larger than p2 and bears a small paraconid and a larger, wider talonid heel than p2. The p4 is slightly larger than p3 and has a larger paraconid situated lingual of the tooth's midline; the widest part of the tooth is across the protoconid, as in p4s of A. browni. Although the apices are worn on the p4s on DMNH EPV.48162, a small metaconid was clearly present and attached to the lingual side of the protoconid. On the single complete p4 on DMNH EPV.48162, the talonid heel is slightly larger than that of p3, and it appears to have had two tiny cusps along its posterior margin.
While the cusps of the lower molars on DMNH EPV.48162 are worn, the teeth are very similar in size and morphology to UCM 34635 and UCM 34637. On m1, the trigonid is narrower than the talonid, while on m2-m3, the opposite is true, which is consistent with Middleton's (1983) description of A. browni molars. The paraconid on molars of DMNH EPV.48162 is medial in placement, and a narrow anterior cingulid occurs below it. Labial and lingual cingulids are absent, but the teeth bear a narrow posterior cingulid. While Middleton (1983) noted the presence of a tiny cuspule between the ento-and hypoconids on m1s of UCM 34635 and 34637 (which probably represent right and left jaws of the same individual), this cuspule is not present on the m1 preserved on DMNH EPV.48162, although wear somewhat obscures the posterior margin of the tooth. The talonid notch is closed on m1, but not on m2-m3, of DMNH EPV.48162. Additionally, the hypoconulid on the single m3 on DMNH EPV.48162 is short and does not protrude posteriorly, as in A. browni.
The differences between the UCM specimens of A. browni and DMNH EPV.48162 are minor, and, despite its wear, we feel confident in placing DMNH EPV.48162 into this species. DMNH EPV.48162 is the first specimen of A. browni to be described from South Table Mountain near Golden, Colorado, and it increases the total number of Puercan mammalian genera from that area from five to six. All are shared with the Alexander locality (UCM loc. 77267), lending further support to Middleton's (1983) hypothesis that the South Table Mountain Puercan faunal assemblage is temporally correlative with the Alexander locality. Together, these sites comprise the Littleton fauna (Middleton, 1983; Eberle, 2003; Middleton and Dewar, 2004) .
DISCUSSION
Study of early Puercan faunas is important to our understanding of mammalian faunal turnover and recovery following the mass extinction at the K-Pg boundary. While early Puercan (Pu1) faunas are known from northeast Montana (Archibald, 1982; Lofgren, 1995; Wilson, 2014) , northern Wyoming (Jepsen, 1930 (Jepsen, , 1940 Van Valen, 1978) , south-central Wyoming (Eberle and Lillegraven, 1998a, b; Lillegraven and Eberle, 1999; McComas and Eberle, 2015) , and western Canada , presence of Pu1 in Colorado has thus far been based on the Littleton fauna, which is considered temporally intermediate between Pu1 and Pu2 (Middleton, 1983; Eberle, 2003; Middleton and Dewar, 2004) . With at least 21 mammalian species, 14 of which were new (Middleton, 1983; Eberle, 2003; Middleton and Dewar, 2004) , the Littleton fauna is unusually diverse for a Pu1 fauna. The faunal content seems more similar to the earliest Pu2 faunal assemblage in Hanna Basin than to any Pu1 fauna in that several taxa are shared with, or closely related to, taxa in earliest Pu2 of the Hanna Basin. The Littleton fauna, however, lacks Ectoconus (whose first appearance defines the onset of Pu2) and contains the Pu1 index taxon Oxyprimus. Consequently, it is hypothesized to be late Pu1 and a bit younger than other Pu1 correlatives (Eberle, 2003) .
With at least nine mammalian species (Table 13) , DMNH loc. 2560 is low in diversity like most Pu1 correlatives, and it shares all of its taxa, except B. nordicus and C. minor, with the Pu1 fauna in the Hanna Basin (see Eberle and Lillegraven, 1998a, b; Lillegraven and Eberle, 1999) . Additionally, DMNH loc. 2560 shares all of its taxa, save for M. formosa and C. minor, with the Mantua Lentil local fauna, a Pu1 correlative in northwest Wyoming's Bighorn Basin, although the latter is more diverse (Van Valen, 1978) . In contrast, DMNH loc. 2560 and the Littleton fauna share five genera: Mesodma, Thylacodon, Baioconodon, Cimexomys, and Oxyprimus. Importantly, DMNH loc. 2560 contains the following Puercan index taxa: Protungulatum donnae, Maiorana, Oxyprimus and Baioconodon. Three of these taxa-Maiorana, Oxyprimus, and Baioconodon nordicusare restricted elsewhere to Pu1 (Archibald, 1998; .
Consistent with an early Puercan age, DMNH loc. 2560 is only nine meters stratigraphically above the K-Pg boundary, and it lacks Pu2 taxa such as the large periptychids Periptychus and Ectoconus (whose first appearances define the onset of Pu2; Lofgren et al., 2004) . Notably, both of these periptychids are known from Corral Bluffs, a probable Pu2 correlative near Colorado Springs in the southern Denver Basin (Middleton, 1983; Eberle, 2003) . Further, like other Pu1 localities that have been correlated to the geomagnetic polarity time scale (GPTS), DMNH loc. 2560 occurs in strata of reversed polarity, interpreted as magnetic polarity chron C29R (Hicks et al., 2003) .
Multituberculate teeth assigned to Mesodma comprise the majority of mammalian teeth from DMNH loc. 2560 with 94 out of a total of ~108 diagnostic mammal teeth, which is similar to early Puercan localities in northeast Montana where Mesodma is among the most abundant taxa (Wilson, 2014) . Metatherians are represented by just five teeth, while eutherians are represented by nine teeth at DMNH loc. 2560. The sole presence of the marsupial Thylacodon montanensis at DMNH loc. 2560 is consistent with the pattern of survival across the K-Pg boundary in that only one metatherian taxon is present in Pu1 localities elsewhere (Williamson et al., 2012; Wilson, 2014) . However, that so few Thylacodon teeth were recovered from DMNH loc. 2560 seems unusual in light of the fact that teeth of T. montanensis (= Peradectes cf. P. pusillus) are among the most abundant mammal teeth at Pu1 localities in northeast Montana (Wilson, 2014) . While the abundance of small multituberculate teeth relative to 'condylarth' teeth at DMNH loc. 2560 may reflect a bias toward small fossils (<3 mm in length), which, in turn, may be due to fluvial sorting, this doesn't explain the rarity of small metatherian teeth. The sample size from DMNH loc. 2560 (~108 diagnostic mammal teeth), however, is modest compared with Pu1 localities in northeast Montana (>900 specimens from three localities; Wilson, 2014) , and probably does not capture accurate ecologic abundances of taxa.
Reports of Protungulatum, Oxyprimus, Mimatuta, and Baioconodon at Late Cretaceous localities in western Canada (Johnston, 1980; Johnston and Fox, 1984; Fox, 1990 Fox, , 1997 ) and a single tooth of a new species of Protungulatum (P. coombsi) from a Late Cretaceous site in southeastern Montana (Archibald et al., 2011) provide tantalizing hints that these taxa appeared at more northern localities in North America before the K-Pg boundary. Adding to the mix, Kelly (2014) reported a new 'condylarth'-Paleoungulatum hooleyi-and Baioconodon cf. B. nordicus, alongside characteristic Lancian mammalian taxa and nonavian dinosaur fossils from a channel cut in the upper Hell Creek Formation in Powder River County, Montana. Kelly's site was tentatively assigned a Late Cretaceous age based upon stratigraphic evidence. However, the first appearance in the Denver Basin of Protungulatum, Oxyprimus, and Baioconodon is several meters above the K-Pg boundary and in the absence of Late Cretaceous mammals and dinosaurs, indicating these genera did not precede the K-Pg boundary in this area, which is similar to the faunal record in the Hanna Basin (Lillegraven and Eberle, 1999) . While the ancestry of Protungulatum and these other early Puercan 'condylarths' is unresolved, a north-to-south trajectory of appearance in the Western Interior is consistent with a more northern North American origin, or alternatively an origin on another Holarctic continent (see discussion by Clemens, 2010 , and references therein). However, it cannot be ruled out that the source area for 'condylarths' is in environments in North America that are not yet well sampled (e.g., upland environments) (Wilson, 2014) .
With regard to geographic range extensions, the occurrence of Baioconodon nordicus (= Ragnarok nordicum) at DMNH loc. 2560 extends the range of this species south from the Fort Union Formation in northwest Wyoming's Bighorn Basin. Further, our report of Maiorana from DMNH loc. 2560 is a range extension south from southcentral Wyoming's Hanna Basin.
In terms of composition, taxonomy, and diversity, the fluvial and lacustrine megafloras at the West Bijou site closely match those of the early Paleocene recovery flora found throughout the Northern Great Plains (see Hickey, 1980; Johnson and Hickey, 1990; Johnson, 2002; Barclay et al., 2003) . Combined with the floral record, the similarity of the composition and diversity of the mammalian fauna from DMNH loc. 2560 to sites farther north suggest that a cosmopolitan, low-diversity ecosystem dominated North America in the wake of the K-Pg extinction.
Although the Puercan faunal assemblage at South Table Mountain near Golden, Colorado, is considerably less diverse than the Alexander locality south of Denver (UCM loc. 77267; Eberle, 2003; Middleton and Dewar, 2004) , the six mammalian genera known from this site-Catopsalis, Procerberus, Baioconodon, Oxyclaenus, Alticonus, and now Ampliconus-all are shared with the Alexander locality. This supports the hypothesis that the Puercan fauna at South Table Mountain is temporally correlative with the Alexander locality, as others have previously suggested (Eberle, 2003; Middleton, 1983; Middleton and Dewar, 2004) .
CONCLUSIONS AND FUTURE RESEARCH
Renewed field research in the Denver Formation at the West Bijou site has recovered a Puercan faunal assemblage at DMNH loc. 2560 just nine meters above the K-Pg boundary. Its low diversity, presence of Pu1 index taxa, and absence of Pu2 and Pu3 index taxa suggest that DMNH loc. 2560 is early Puercan in age and probably a bit older than the more diverse late Pu1 Littleton fauna. Importantly, while the Littleton fauna was primarily recovered from the Alexander locality (UCM loc. 77267), which consisted of fill dirt from a construction site no longer accessible to scientists, DMNH loc. 2560 is accessible, and through additional screenwashing, it has considerable potential to yield many more mammal fossils. Therefore, the faunal list presented in Table  13 should be considered a preliminary, working list that will likely require regular updating. Primary goals are simply to intensify collecting at DMNH loc. 2560 and other nearby localities and continue to prospect the Denver Formation at the West Bijou site. Notably, few fossils were found on the surface of DMNH loc. 2560, and, consequently, screen-washing is the most effective means to recover tiny mammal fossils. Despite the labor-intensive collection, the continued growth in abundance and diversity of mammals from DMNH loc. 2560 is critical to understanding the mammalian faunal change in the Denver Basin directly after the K-Pg boundary.
